Abstract: Cyclopes didactylus (Linnaeus, 1758) is a small, arboreal anteater commonly called the silky anteater. This nocturnal denizen of diverse forests has a disjunct range with a western population from Central America into South America and an eastern population in the Atlantic rain forest of Brazil. The main population of C. didactylus is listed as ''Least Concern'' by the International Union for Conservation of Nature and Natural Resources, but habitat loss and sugarcane production threatens its habitat in the Atlantic rain forest.
NOMENCLATURAL NOTES. The generic name, Cyclopes, is from the Greek cyclo meaning circle and the Latin pes for foot, referring to the ability of C. didactylus to almost completely encircle a branch with its feet (Gotch 1979) . The species name, didactylus, refers to the 2 toes on the front feet. Other common names are little anteater, two-toed anteater (Flower and Lydekker 1891) ; tamandua´-y (Goeldi and Hagmann 1904) ; serafín, tamandua-hy (Lo¨nnberg 1942) ; mico de noche (Herrera 1899) ; del platanar ; pigmy anteater, woyotz, woyo¨ (McCarthy 1982) ; pygmy anteater (Beebe 1918) ; likur, tapacara (Genoways and Timm 2003) ; sloth, poor-me-one (VeseyFitzGerald 1936); angelito, tamandua´-i (Wetzel 1982) ; serafin de platanar (Montgomery 1983; Superina and Aguiar 2006) ; angelito, busa, cama, ceibita, cíclope, Dwergmiereneter, flor de balsa, gato balsa, intepelejo, kisin, Kleinste Miereneter, lèche main, likan, likanoe, likur, masihoto, miquito de noche, myrmidon, osito hormiguero enano, osito melero, osito oro, oso dormilón, perezocito, perico lerdo, perico ligero, serafín, serafín de Santa Cruz, tapacara, wailili, Wespeneter, wísurh, woyotz, and Zwergameisenbär (Superina and Aguiar 2006) .
DIAGNOSIS
Three features separate Cyclopes from other anteaters (Myrmecophaga and Tamandua): a glenoid that is well separated from the porus acousticus, a strongly recurved basicranial-basifacial axis, and a skull that is strongly tapered anteriorly in lateral view (Gaudin and Branham 1998) . Cyclopes has a proportionally shorter face and larger braincase than Myrmecophaga and Tamandua (Reiss 1997) .
GENERAL CHARACTERS
Body and limb color ranges from gray to yellow with darker dorsal, sternal, or ventral streaks as well as lighter extremities present in some subspecies (Fig. 1; Krumbiegel 1940; Lo¨nnberg 1928) . In South America, Cyclopes has a silver-gray dorsum with a chocolate middorsal stripe that is darkest in the Amazon basin but more yellow and less prominent farther from the river (Wetzel 1985) . Hairs are long and dense with a silver gloss (Beebe 1918) .
Tail is longer than the body; 104-133% length of head and body in adults and 116-168% in juveniles (Lo¨nnberg 1942) . The prehensile tail tapers along its length with a bare ventral surface (Flower and Lydekker 1891) . Mean measurements (mm) with parenthetical range and sample size for adults of mixed sex from the Amazon basin of Brazil were: total length, 433 (366-500, 64); length of tail, 232 (165-295, 64); length of hind foot, 38.1 (30.0-50.0, 64); greatest length of skull, 50.0 (47.6-53.3, 67) ; ratio of length of rostrum : greatest length of skull, 0.28 (0.24-0.32, 57-Wetzel 1985) . Ranges of measurements (mm) for 7 adult females and 2 males, respectively, were: length of head and body, 180-210, 180-180; length of tail, 165-240, 195-200 ; condylonasal length (or greatest length), 47-53, -; greatest breadth of skull, 23.0-24.5, -; least interorbital breadth, 8-11, -(Fig. 2; Genoways and Timm 2003; Lo¨nnberg 1928 Lo¨nnberg , 1942 Richard-Hansen et al. 1999; Thomas 1900 Thomas , 1902 Thomas , 1928 . Length of ear for 24 adults was 12.7 mm (range, 10.0-18.0-Wetzel 1985) . Other external length measurements (mm) for 2 females and 2 males, respectively, were: shoulder height, -, -, 93, -; hind foot, 31, 35, 30, 35; ear, 7, 13, 8, 11 (Genoways and Timm 2003; Richard-Hansen et al. 1999; Thomas 1902) . Body mass (g) of 1 presumed adult was 246 (Sunquist and Montgomery 1973) , mean of 3 adults was 240 (McNab 1984) , of 1 male was 180 (Richard-Hansen et al. 1999) ; mean of 8 adults was 234.7 (range, 175-357-Wetzel 1985) ; mean of 161 animals was 400 (Eisenberg and Thorington 1973) . On Barro Colorado Island, Panama, 11 adults had the following external measurements (mm, g): total length, 355-440; length of tail, 170-225; mass, mean 223, range 155-275 (Montgomery 1983) .
Ranges for other skull measurements (mm) for up to 3 females, 1 male, and 1 adult of unknown sex were: occipitonasal length, 44.1; condylobasal length, 44.4; rostral width, 6-7; rostral length, 13.6; length of nasals, 12.0-13.5; height at posterior end of nasals, 7.0-8.1; palatal length, 18.5-20.0; postorbital breadth, 8.9 ; breadth of braincase, 22.5-22.7; mastoid breadth, 17.4-18.0; length of frontal suture, 22.0-23.6; length of parietal suture, 8.7-9.0; length of lower jaw, 29.5-33.0 (Genoways and Timm 2003; Thomas 1900 Thomas , 1902 . External measurements (mm) for an adult female from British Honduras were: length of head and body, 158; length of tail, 242; length of hind foot, 30; length of ear, 11 (Jones and Carter 1972) . Cranial measurements (mm) of 2 adult females were: greatest length of skull, 45.5, 46.7; condylobasal length, 43.2, 45.6; palatal length, 18.0, 17.9 ; greatest maxillary breadth, 13.1, 13.4; interorbital constriction, 9.0, 9.0; breadth of braincase, 23.0, 23.7 (Jones and Carter 1972) .
DISTRIBUTION
Cyclopes didactylus occurs from sea level up to 1,500 m and ranges from Mexico (southern Veracruz and Oaxaca) south through Colombia west of the Andes into southern Ecuador, and east of the Andes through Venezuela, Trinidad Island, Guyana, Suriname, French Guiana, Brazil, and into Bolivia (Fig. 3) . A disjunct population occurs in the northern Atlantic Forest of Brazil in the states of Paraíba, Pernambuco, Alagoas, and Rio Grande do Norte . C. didactylus has not been recorded from El Salvador (Gardner 2005; Miranda and Meritt 2011) .
FOSSIL RECORD
Palaeomyrmidon from the Huayquerian portion of the Miocene is ancestral to Cyclopes (Hirschfeld 1976; McDonald et al. 2008) . Cyclopes, itself, has no fossil record (McDonald et al. 2008 ).
FORM AND FUNCTION
Form.-Fur is soft, silky, and usually yellow (Flower and Lydekker 1891) . A broad, dark stripe may be present on the dorsum or ventrum (Gray 1865; Krumbiegel 1940) . Feet and tail are yellow to gray (Gray 1865; Krumbiegel 1940; Lo¨nnberg 1942; Thomas 1928) . Soles of feet are naked and red (Beebe 1918) . Eyes are black (Beebe 1918) . Color of young is similar to that of adults (Thomas 1928) .
''Pterygoid bones meeting, presenting two long, parallel, and little prominent crests, and much extended backward, and not forming a canal. Skull short, broad; nose moderate, slender, shorter than the brain-case'' (Gray 1865:384-385) . ''The skull is much shorter even than in Tamandua and is arched considerably in the longitudinal direction. It differs from that of the other members of the family mainly in the long canal for the posterior nares not being closed by bone below and the greater part of the palatines and the pterygoids do not meet in the middle line. The mandible has a prominent, narrow, recurved coronoid, and a welldeveloped angular process; it is strongly decurved in front'' (Flower and Lydekker 1891:193) . The jugal is lost and a septomaxilla occurs (McDonald et al. 2008) . The anterior edge of the tympanic is posterior to the glenoid (McDonald et al. 2008) . The 3 ossicles of the anterior cornua of the hyoid apparatus are distinct (Reiss 1997) . The ''slightly convex lateral sides [of the malleus] converge in the anterior direction to form a spine'' (Segall 1976:443) . The stapes is columelliform without a perforation (McDonald et al. 2008 ). The snout is about 50% the length of the skull (Reeve 1940) . Cyclopes has no teeth.
The coracoid of the scapula is reduced and lacks a foramen; a metacromion also is lacking (McDonald et al. 2008) . The tibia has a flattened shaft (McDonald et al. 2008) . The femur lacks a distinct 3rd trochanter (McDonald et al. 2008) . Cyclopes has 4 sacral vertebrae, 3 of which articulate with the ilium; the 4th has no connection to the pelvis (McDonald et al. 2008) . The 1st caudal vertebra articulates with the ischium (McDonald et al. 2008) . The middle and posterior caudal vertebrae have bifurcate transverse processes (McDonald et al. 2008 ).
The musculature of the feeding apparatus is gracile. The mucosal hood on top of the root of the tongue is small. The soft palate originates ''beneath the skull and extends across the interpterygoid vacuity'' (Reiss 1997:99) . The temporalis has distinct superficial and deep sections that originate in the temporal fossa. A muscularis tensor veli palatini originates on the rostral pterygoid process and inserts on the palatal aponeurosis. Neither a mastostyloideus nor a buccinatorius externus is present. The buccal salivary gland is large and compact. The palatopharyngeus originates on the interpterygoid part of the soft palate (Reiss 1997) .
Vertebral formula is 7 C, 16 T, 1-2 L, 4 S, 40 Ca, total 68-69 (Flower and Lydekker 1891; Jenkins 1970) . The 32 broad, flat ribs overlap to form a solid armor around the chest (Beebe 1918; Flower and Lydekker 1891; Gray 1865) . ''Four of the five middle thoracic ribs bear a secondary expansion at the distal end of the rib'' (Jenkins 1970:291) . Clavicles are well developed (Flower and Lydekker 1891) .
The 3rd digit of the manus has a short, stout metacarpal and 2 phalanges, the distal of which is large, compressed, pointed, curved, with a strong hook-like claw. The 2nd digit has 2 phalanges and a claw but is more slender than the 3rd. The 4th digit has only a metacarpal and 1 phalanx without a nail, whereas the 5th digit has only rudimentary metacarpals (Flower and Lydekker 1891) . The hallux has a metatarsal and a phalanx beneath the skin, but the other 4 toes are equal in length and curved with long, pointed, compressed claws (Flower and Lydekker 1891) . The tuber calcanei and elongated sesamoid ossicle support a prominent cushion that opposes the nails during climbing (Flower and Lydekker 1891) . On the dorsal surface of the feet the extensores breves superficiales and the extensores breves profundi manipulate the toes (Jouffroy et al. 1975) .
The muscular stomach has no gizzard-like portion (Flower and Lydekker 1891) . Two small ceca are present at the start of the colon (Flower and Lydekker 1891) . The branchial and femoral vascular bundles contain 2 main arterial vessels (Wislocki and Strauss 1932) .
The uterus is a single, pear-shaped organ with slender fallopian tubes leading to flattened ovaries (Wislocki 1928) . The discoid, hemochorial, deciduate placenta is raised with a deep sulcus separating the placenta from the uterine wall (Wislocki 1928 (Wislocki and Enders 1935) . As ambient temperatures fell, body temperature decreased and the variability of body temperature increased (McNab 1984) . At ambient temperatures or 3.58C, body temperature was 16-238C (McNab 1984) . Average respiratory rate was 20 breaths/ min (range 16-24 breaths/min) while resting (Meritt 1971) . C. didactylus hears sounds from 0.6 to 62 Hz at 100 dB sound pressure level (SPL) with greatest sensitivity at 10 Hz (Suga 1967) . The shortest latency of the stapedius muscle was 2.6 ms (Suga 1967) . Defecation occurred once a day in captivity (Meritt 1971) . Anesthesia may be achieved with sodium pentobarbital at 35 mg/kg (Suga 1967) or CI-744 (Fort Dodge Animal Health, Division of Wyeth, New York, New York) at 4-9 mg/kg (Montgomery 1985b ).
ONTOGENY AND REPRODUCTION
Reproduction.-Cyclopes didactylus has a single offspring per pregnancy (Hayssen et al. 1993; Montgomery 1983; Superina et al. 2010) and may have 2 pregnancies in a year (Montgomery 1983) . Consumption of first solid food occurs when the offspring is about one-third the mother's body mass, and weaning occurs when the offspring is about one-half to two-thirds maternal mass (Montgomery 1983) . Newborns have fur (Wislocki 1928) . A male may carry a baby on his back (Rodrigues et al. 2008) . Foraging mothers leave their offspring for about 8 h each night (Montgomery 1983) .
ECOLOGY
Cyclopes didactylus occurs in diverse forest habitats including semideciduous and evergreen, tropical, moist lowland and gallery forest, mangrove forest, and secondary forests (Miranda and Meritt 2011) . Over 8 days, a translocated C. didactylus moved an average of 43 m (range 15-57 m- Sunquist and Montgomery 1973) . On Barro Colorado Island, the home range was 5 ha and animals moved 300 m/day at night (Montgomery 1985b) . Home ranges of females (2.8 ha) do not overlap with each other but will overlap with those of a male (11 ha- Rodrigues et al. 2008) .
Cyclopes didactylus is a specialist on ants (Lubin 1983 ). It eats 700-5,000 (X ¼ 2,200) ants each day, primarily from the following genera: Camponotus, Crematogaster, Dolichoderinae, Pheidole, Procryptocerus, Pseudomymex, Solenopsis, and Zacryptocerus (Best and Harada 1985; Miranda et al. 2009; Montgomery 1985a Montgomery , 1985b . About 1 larval ant or pupa is eaten per 9 adult ants (Montgomery 1985a) . Coleoptera (Best and Harada 1985) , including coccinellid beetles (Vesey-FitzGerald 1936) , also are eaten. From 95 to 7,743 insects can be found per fecal sample (Best and Harada 1985) . The diet of Cyclopes did not change seasonally; overlap between Cyclopes and the sympatric vermilingua Tamandua was 11% (Montgomery 1985b) .
Ectoparasites include the tick Amblyomma humerale (Labruna et al. 2002) . Endoparasites include the coccidian Eimeria cyclopei (Lainson and Shaw 1982) , the nematode Graphidiops cyclopi (Diaw 1976) , the nematode Cyclobulura lainsoni (Quentin 1977) , a nematode from the family Heligmosomidae (Cameron 1939) , and unidentified ascarids (Meritt 1971) . C. didactylus may host the yellow fever virus (Rodaniche 1964) , and 1 animal was tested and found negative for leptospirosis (Clark et al. 1966) . One captive animal lived 1 year, 5 months, 13 days (Crandall 1964 ); a 2nd captive lived 2 years, 3 months (Weigl 2005) .
BEHAVIOR
Cyclopes didactylus is arboreal and nocturnal (Montgomery 1985a (Montgomery , 1985b . Over 8 days, a translocated individual was active at night from within 15 min of sunset until 1.5-3 h before dawn, in bouts of 1.25-10.5 h (Sunquist and Montgomery 1973) . In captivity, 98% of activity was under red light (Meritt 1971) . C. didactylus rests in a curled ball during the day in the shade of vines or the tree canopy (Montgomery 1983; Sunquist and Montgomery 1973) . C. didactylus enters the rest posture as follows: ''Having obtained a firm grip with both hind feet upon a branch, the little creature bends forward and down, until nose and all four feet come together. Then the long prehensile tail curls around, so evenly that without unwinding it, one cannot tell on which side it starts or ends. . . . From here on the bare, pinkish red tail-grip forms a tiny cup between the feet, in which the sensitive little nose is safely buried. The palms of the forefeet are pressed together, which brings the inbent, twin claws of those limbs close above the face, thus effectively shielding all the delicate parts of the body'' (Beebe 1918 (Beebe :1563 . Photographs of the animal at rest, walking, climbing, and exhibiting the alarm posture upside down are available (Van Tyne 1929) .
Cyclopes didactylus has a distinctive alarm posture: ''at a touch, at a trembling of the branch, the little creature straightens up and assumes a most remarkable attitude. The tail takes a tight grip about the branch. Both arms are raised in front of the face, the red soles and the bright pink muzzle showing as three strange bits of brilliant color. The claws are laid along the snout back of the tip. . . . [S]waying side to side, in slow inexplicable rhythm, the little ant-eater awaits further attack. . . . At the least touch on the upraised palms or the snout, both limbs are brought down. . . . [T]he creature puts its whole back and body into the blow and the claws come down on the branch or anything which intervenes with most surprising force'' (Beebe 1918 (Beebe :1564 .
''When walking on a flat surface, the two claws [of the fore feet] are bent inward and the foot rests upon a great pad of flesh. On a branch, however, the claws are slipped over and the branch rests in the hollow of the front, flat part of the palm, the claws forming one side'' opposite to the pad of flesh on the other side (Beebe 1918 (Beebe :1565 . The hind feet grip branches chameleon-like with the 4 claws of the hind foot on 1 side of the branch opposing the elongated, pliant, muscular sole on the other side of the branch (Beebe 1918; Wood Jones 1953) . When feeding, Cyclopes stands perpendicular to the branch holding on with its hind feet and uses its front feet (especially the sharp foreclaw) to pierce the branch and its tongue to withdraw the ant brood within the stem (Montgomery 1983) . No vocalizations are known (Beebe 1918) .
GENETICS
The diploid chromosome number (2n) is 64 (fundamental number, 100) with 19 submetacentric and 13 acrotelocentric pairs of chromosomes (Jorge et al. 1985) . The X is submetacentric and the Y is a punctiform element (Jorge 2000) . GenBank lists 76 sequences for Cyclopes: including acm4; ADORA3; adra2b; ADRB2; An5; An19; ApoB; APP; ar; ATP7A; BCHE; BDNF; BRCA1; BRCA2; c-mos; CNR1; cryaA; cryab; Cycdid09PB 12S ribosomal RNA; Cycdid09PB 16S ribosomal RNA; dbdr; dentin matrix protein; EDG1; ENAM; FBN1; GHR; IRBP; L1MB4-224; L1MB5-592; M121; M133; M141; M161; M203; M219; M253; M255; M295; M343; M345; M389; M393; mkbp; nd1; PLCB4; PNOC; PNRP, RAG1; RAG2; regions 21, 22, 29, 46, 47, 66, 71, 75, 78, 548869517; sac1; tnfa; TTN; U2_2q; U2-3Q; vWF; and X52 (GenBank 2011) . The intergenic region between aBcrystallin and heat shock protein beta-2 (HspB2) genes has been sequenced (Doerwald et al. 2004) .
CONSERVATION
Cyclopes didactylus is listed as ''Least Concern'' by the International Union for Conservation of Nature and Natural Resources and is widespread in the Amazon basin.
Sugarcane production threatens the disjunct population in the Atlantic rain forest (Miranda and Meritt 2011) . This disjunct, northeastern Brazilian population is listed as ''Data Deficient'' (Miranda and Meritt 2011) . The small size and nocturnal and unobtrusive habits protect Cyclopes from extensive hunting (Aguiar and Fonseca 2008) .
SUPPORTING INFORMATION
Supporting Information S1.-Video recording by FM of a young female just after being released from trap in the Atlantic forest of northeastern Brazil.
Found at DOI: 10.1644/895.1.S1
ACKNOWLEDGMENTS S. Fogden provided the photograph of the animal. The skull plate was created by B. Pasch. K. Beaton created the map. P. Lurz assisted with German translations. Funding was from the Blakeslee Grant for Genetics Research at Smith College.
LITERATURE CITED

